Caffeine delays replication fork progression and enhances UV-induced homologous recombination in Chinese hamster cell lines.
The ability to bypass DNA lesions encountered during replication is important in order to maintain cell viability and avoid genomic instability. Exposure of mammalian cells to UV-irradiation induces the formation of DNA lesions that stall replication forks. In order to restore replication, different bypass mechanisms are operating, previously named post-replication repair. Translesion DNA synthesis is performed by low-fidelity polymerases, which can replicate across damaged sites. The nature of lesions and of polymerases involved influences the resulting frequency of mutations. Homologous recombination represents an alternative pathway for the rescue of stalled replication forks. Caffeine has long been recognized to influence post-replication repair, although the mechanism is not identified. Here, we found that caffeine delays the progress of replication forks in UV-irradiated Chinese hamster cells. The length of this enhanced delay was similar in wild-type cells and in cell deficient in either homologous recombination or nucleotide excision repair. Furthermore, caffeine attenuated the frequency of UV-induced mutations in the hprt gene, whereas the frequency of recombination, monitored in this same gene, was enhanced. These observations indicate that in cells exposed to UV-light, caffeine inhibits the rescue of stalled replication forks by translesion DNA synthesis, thereby causing a switch to bypass via homologous recombination. The biological consequence of the former pathway is mutations, while the latter results in chromosomal aberrations.